VEMORANDUM
TO. SIP Inventory Preparers and EPA Regi ons

FROM | nvent ory Qui dance and Eval uation Section
| NFO. (919) 541-2825
DATE: February 5, 1992

SUBJECT: VOC Em ssions from Breweri es

Thi s techni cal nmenorandum was prepared by Radi an Corporation
under contract to the Ofice of Air Quality Planning and
Standards, US Environnental Protection Agency (EPA Contract No.
68- D0- 0125). The objective of this work assignnent is to provide
technical consulting to state and | ocal agencies preparing 1990
base year SIP em ssion inventories. At this tinme, many of the
met hods and em ssion factors for source categories in AP-42 are
being revised by EPA. The interim procedures outlined in this
menor andum may not conformto future rel eases of EPA procedures
and gui dance. The calculations found in this technical

menor andum may be | ow due to the test procedures used, however,
they are based on the best data available at this tine.

Several states have requested additional guidance in calcul ating
em ssions frombreweries. This nmenorandum descri bes two net hods
for calculating em ssions frombreweries based on a 1983 report
(Rapoport, R D., Guttman, M A., and Rogozen, M B.,
"Characterization of Fernmentation Em ssions From California
Breweries", prepared for State of California Air Resources Board,
Sacranento, CA).

The m ni num anmount of information necessary using the first

met hod i s the production per year. Mre detailed information
about these sources can be used to determ ne a nore precise

em ssion estimate. As with any other source, seasonal

adj ustments should be addressed. |If the brewery's annual
production is not evenly distributed through the year, the

em ssions per day should be adjusted to account for the estimated
t hr oughput .

1. Usi ng the brewery's production, you can determ ne whether it
is alarge or small brewery. A large brewery is one that
produces 60,000 barrels or nore per year, and a small brewery,
| ess than 60,000 barrels. One barrel is 31 gallons.

Em ssion factors based sinply on size are:

Brewery Size Em ssi on Factor (VQCs)



Smal |l (< 60,000 barrels) 56.8 | bs/ 1000 barrels
Large (> 60,000 barrels) 4.17 1 bs/ 1000 barrels
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2. Large breweries account for nost of the em ssions, but smal
breweri es have hi gher em ssions per unit of beer, because of
differences in brew ng processes.

Wthin the large and small categories as well, there are
di fferences in processes, and if known, can be used to calculate
a nore accurate em ssion nunber.

Tables 1 and 2 (from Rapoport et. al., 1983) break out
em ssion factors for the nmajor processes in small and | arge
breweries. Note that the fernmentation room em ssions nake up
the major share (91% of the small breweries' em ssions. Large
breweries, on the other hand, emt the larger proportion (39% of
their emssions fromthe brew kettle. Only 16% of the |arge
brewery em ssions conme froma source conparable to the smal
breweries' fernentation roomem ssions, the activated carbon
regeneration vent. The role of activated carbon wll be
di scussed in the next paragraph.

The nore detail ed em ssion factors can be used when
i nformati on about the processes are available, and in particular,
if em ssion-control devices are in place. For instance, the
em ssion factor for the activated carbon regeneration vent in
Table 2 is for the em ssions fromsuch a device. An activated
carbon scrubber renoves the VOCs fromthe CO2 produced by
fermentation. The clean CO2 is used |later in the brew ng
process, and the VOCs are rel eased by the activated carbon
regeneration process. No control efficiency factors are
available for this type of scrubber, and it is assuned that al
VOCs captured by the activated charcoal are released during the
regeneration process. However, the water scrubber conponent of
the CO2 scrubber also collects VOCs, and the waste water from
this device was not neasured. No other process em ssion factors
were cal cul ated for processes using control devices. |[If other
control devices are known to have been installed, their
efficiency factors will have to be used to correct the em ssions
factor for that process.



Table 1

EM SSI ON FACTOR CALCULATI ONS FOR SMALL BREWERI ES?

Process Site

Ferment ati on Spent
Brew Kettl e Hot Wort Room Exhaust Grain
Mash Tun Lauter Tun St ack Tank Vent Vent Hol di ng
Par anet er St ack St ack Tank
VOC 104. 71 29. 50 173.78 299. 05 211. 53 5.10
Concentration in
t he Sanple, ng/n?
Exhaust Fl ow 1.08+. 35 1.98+. 57 10. 50+2. 04 2.90+1. 00 22.12+2. 45 >25. 33
Rate, n¥/mn
Process Cycle 155 145 90 40 1440 20
Time, mn
Amount of Beer 96 96 96 96 288 96
per Cycle, bbls
Em ssi on Fact or, . 183+. 059 . 088+. 025 1.711+. 332 .361+. 125 23. 395+2. 591 >, 027
kg VOC/ 10° bb
(I'b VOCT 102 bbl s) (.403+.130 | (.194+.056) | (3.771+.733) | (.797+.275) | (51.578+5.713) (>.060)
)

bbls = barrels of beer

@ Uncertainty ranges based on 95-percent confidence interval

(31 gallons/barrel)

for exhaust flow rate measurenents.




From Rapoport, et. al., 1983



Table 2

EM SSI ON FACTOR CALCULATI ONS FOR LARGE BREWERI ES

Process Site

)

Par amet er Mash Cooker Ri ce Strai nmaster | Brew Acti vat ed Beechwood
St ack Cooker St ack Kettle Car bon Chip
St ack St ack Regener ati on | Washer
Vent Vent
VOC Concentration 6. 194+0. 76 0.28 96. 59 49. 26 467. 72 25. 37
in the Sanpl e,
ng/ n¥
Exhaust Fl ow 134. 20 141. 39 94. 82 133.78 10. 76 98. 45
Rate, n¥/mn
Process Cycle 120 45 25 90 NA 60
Time, mn
Anmpbunt of Beer 800 800 800 800 5600 343
Per Cycle, bbls
Em ssi on Fact or 0. 125+0. 015 0. 002 0. 286 0.741 0. 300 0. 437
kg VOC/ 10® bb
(' bs VOCT/ 102 bbl s) (0.275+0. 034 (0. 005) (0.631) (1.634) | (0.660) (0.963)

NA - not applicable

From

Rapoport, et.

al ., 1983




